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PREFACE 


This  report  is  prepared  under  guidance  contained  in 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  C.  20314.  The  purpose  of  a Phase  I investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reservoir 
was  lowered  or  drained  (as  was  Upper  Donohoe  Reservoir) , 
such  action,  while  improving  the  stability  and  safety  of  the 
dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if 
inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) , or  fractions 
thereof.  The  spillway  design  flood  provides  a measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter- 
mining the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  con- 
dition, and  the  downstream  damage  potential. 
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Upper  Donohoe  Dam:  NDS  I.D.  No.  PA-00478 


Owner : 


State  Located: 


County  Located: 


Westmoreland  County 

Pennsylvania  (PennDER  I.D.  No.  65-55) 


Westmoreland 


Stream: 


Little  Crabtree  Creek 


Inspection  Date: 


13  December  1978 


Inspection  Team: 


GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


The  visual  inspection,  operational  history,  hydrologic  and 
hydraulic  analysis  and  the  engineering  data  obtained  from  a 
geotechnical  consultant's  recent  report  to  the  owner  indicate 
that  the  structure  is  in  poor  condition.  Apparent  disloca- 
tion of  the  downstream  slope  paving,  continuing  seepage 
despite  the  current  drawn  down  condition,  and  a dilapidated 
valve  house  with  a valve  mechanism  of  questionable  reliabil- 
ity support  this  evaluation.  In  addition,  the  recently 
completed  engineering  study  indicates  a need  for  remedial 
stabilization.  Records  of  past  performance  show  numerous 
problems  related  to  seepage  both  under  and  through  the 
embankment . 


The  current  owner  has  incorporated  the  Upper  Donohoe  Dam 
into  Twin  Lakes  Park  and  has  recently  initiated  a program  of 
upgrading  the  facility  which  to  date  has  included  placement 
of  durable  riprap  on  the  upstream  slope,  brick  paving  of  the 
embankment  crest,  and  the  construction  of  a new  spillway 
structure.  Hydrologic  and  hydraulic  calculations  contained 
herein;  however,  indicate  that  the  spillway  system  can  only 
accommodate  approximately  54  percent  of  the  Probable  Maximum 
Flood  (PMF ) , which  is  considered  to  be  the  required  Spillway 
Design  Flood  (SDF) , before  overtopping  occurs.  As  the 
facility's  hazard  rating  is  "high",  the  present  spillway  is 
assessed  as  being  inadequate,  but  not  seriously  inadequate. 

The  structural  deficiencies  of  the  embankment  are  of  such  a 
nature  that  if  left  uncorrected,  they  could  result  in  failure 
of  the  dam  with  subsequent  loss  of  life  and/or  substantial 
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property  damage.  Thus,  the  facility  is  considered  unsafe. 

An  emergency  condition  is  not  considered  to  exist  because 
the  current  owner  is  aware  of  the  deficiencies  and  the 
reservoir,  therefore,  is  being  maintained  in  a drawn  down 
condition  under  close  observation  by  park  personnel.  A 
remedial  stabilization  scheme  has  been  developed  and  remedial 
plans  are  being  finalized. 

It  is  recommended  that  the  owner-: 

a.  Immediately  activate  a plan  for  emergency  operation 
and  a warning  system  for  downstream  residents.  Included  in 
the  plan  should  be  provisions  for  around-the-clock  surveil- 
lance of  the  facility  during  periods  of  unusually  heavy 
precipitation . 

b.  Inspect  the  facility  on  a daily  basis  to  insure 
the  reservoir  remains  drawn  down  until  rehabilitation  is 
complete . 


c.  Remove  the  temporary  earth  road  that  presently 
crosses  the  discharge  channel  approximately  35  feet  down- 
stream of  the  spillway  control.  In  addition,  repairs  to  the 
breached  left  spillway  sidewall  at  this  location  should  be 
implemented.  The  thin  layer  of  sediment  lining  the  bottom 
of  the  concrete  spillway  channel  should  be  removed. 

d.  Regrade  the  present  embankment  crest  and  restore 
all  low  areas  to  elevation  1130.0  feet  (MSL) . 

e.  Enlist  the  services  of  a professional  engineer 
experienced  in  hydrology  and  hydraulics  to  perform  a detailed 
evaluation  of  the  facility.  Included  in  the  study  should  be 
a reevaluation  of  the  adequacy  of  the  existing  spillway  and 
discharge  channel  and  the  effects  of  any  proposed  modifica- 
tions to  the  downstream  Twin  Lakes  Dam  No.  1.  Subsequently, 
the  owner  should  take  whatever  measures  are  deemed  necessary 
to  make  the  facility  hydraulically  adequate. 

f.  Rehabilitate  the  outlet  works  and  provide  a means 
of  controlling  or  blocking  flow  at  the  inlet  end  of  the 
blowoff  line  in  the  event  a leak(s)  develops  beneath  the 
embankment . 

g.  Develop  an  operations  and  maintenance  manual  for 
use  at  the  facility. 

h.  Have  the  facility  inspected  on  a yearly  basis  by  a 
registered  professional  engineer  experienced  in  the  design 
and  construction  of  earth  dams  to  check  for  hazardous  con- 
ditions that  might  develop.  This  should  be  done  until  repairs  resulting 
from  paragraph  e above  are  accomplished. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
UPPER  DONOHOE  DAM 
NDI#  PA-478,  PENNDER#  65-55 

SECTION  1 

GENERAL  INFORMATION 


1 . 0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a program  of  inspection  of  dams  throughout  the 
United  States. 


1 . 1  Purpose . 


The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


A 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  The  Upper  Donohoe  Dam  is 
an  earth  embankment  approximately  520  feet  in  length  with  a 
maximum  height  of  34  feet.  According  to  PennDER  records, 
the  embankment  was  constructed  with  a puddle  cutoff  wall 
having  a top  and  base  width  of  10  feet,  a maximum  height  of 
approximately  18  feet  and  length  of  500  feet.  The  depth  of 
excavation  for  the  cutoff  wall  is  reportedly  about  15  feet 
below  the  original  ground  surface.  Both  the  upstream  and 
downstream  slopes  were  originally  protected  by  '^stone 
covered  with  mortar. >'  Recently,  however,  a hard,  siliceous 
limestone  riprap  was  placed  on  the  top  5 to  6 feet  of  the 
upstream  slope  and  a brick  deck  was  laid  across  the  entire 
crest. 


The  facility  is  served  by  a rectangular-shaped  concrete 
channel  spillway  constructed  in  1977  and  located  at  the 
right  abutment.  The  discharge  channel  is  cut  in  natural 
ground  and  rock  below  the  spillway.  A 12-inch  diameter  cast 
iron  pipe  passes  beneath  the  center  of  the  embankment  and 
serves  as  the  outlet  conduit.  The  outlet  conduit  is  valved 
at  a valve  house  located  at  the  downstream  toe  of  the  embank- 
ment. - 

'bi  Location  .—7 Upper  Donohoe  Dam  is  located  on  the 
headwaters  of  Little  Crabtree  Creek  in  Hempfield  and  Unity 
Townships,  Westmoreland  County,  Pennsylvania.  This  dam  is 
immediately  upstream  of  Twin  Lakes  No.  1 DamAand  reservoir 
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(NDI#  PA-487) . Both  facilities  are  integral  components  of 
Twin  Lakes  Park,  a recreational  facility  located  just 
northeast  of  Greensburg,  Pennsylvania.  The  village  of  Luxor 
is  about  0.8  mile  downstream  of  the  embankment.  The  dam, 
reservoir,  and  watershed  are  contained  on  the  Latrobe, 
Pennsylvania,  U.S.G.S.  7.5  minute  topographic  quadrangle 
(see  Appendix  G) . The  coordinates  of  the  dam  are  N40°  19.3' 
and  W79 ° 2 8.5’. 

c.  Size  Classification.  Small  (34  feet  high,  270 
acre-feet  storage  capacity  at  top  of  dam) . 

d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership.  Westmoreland  County 

Department  of  Parks  and  Recreation 
Greensburg,  Pennsylvania  15601 

f.  Purpose . Recreation. 

g.  Historical  Data.  The  Upper  Donohoe  Dam  was  con- 
structed in  1910  by  Offutt  and  Bennett,  contractors,  of 
Greensburg,  Pennsylvania,  for  the  Jamison  Coal  and  Coke 
Company.  The  dam,  designed  by  the  Jamison  Coal  and  Coke 
Company,  was  used  in  conjunction  with  the  lower  dam  and 
reservoir  (Twin  Lakes  No.  1 Dam)  as  an  industrial  water 
supply  facility  for  coal  mining  and  coking  operations. 

Later,  it  became  the  property  of  the  Consolidation  Coal 
Company.  Approximately  15  years  ago,  ownership  of  the  dam 
was  transferred  to  the  Westmoreland  County,  Department  of 
Parks  and  Recreation,  who  have  incorporated  both  the  upper 
and  lower  dams  into  the  Twin  Lakes  Park  recreational  facility. 

Information  and  correspondence  contained  in  PennDER 
files  reveals  the  facility  has  had  a history  of  problems 
including  crest  settlement,  significant  seepage,  and  an 
inadequate  spillway.  A lack  of  cooperation  between  state 
officials  and  the  previous  owners  is  evident  from  the  avail- 
able data.  Occasionally,  ad-hoc  remedial  measures  were 
undertaken  by  previous  owners  most  of  which,  however,  proved 
to  be  ineffective. 

In  1977,  after  complete  rehabilitation  of  the  lower 
Twin  Lakes  dam,  the  current  owners  replaced  the  spillway  of 
the  upper  dam  and  added  other  improvements  including  the 
placing  of  riprap  on  the  upper  5 to  6 feet  of  the  upstream 
slope,  paving  the  crest  with  brick  and  the  addition  of  a 
metal  hand  rail  on  the  downstream  side  of  the  crest. 

In  the  spring  of  1978,  Westmoreland  County  retained 
Geo-Mechanics,  Inc.,  consulting  engineers  of  Belle  Vernon, 
Pennsylvania,  to  perform  a geotechnical  engineering  investi- 
gation of  the  facility.  A detailed  inspection  performed  by 
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the  consultant  revealed  serious  structural  deficiencies  and, 
as  a result,  the  reservoir  has  been  maintained  in  a drawn 
down  condition  while  detailed  rehabilitation  plans  are  being 
prepared. 
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1. 3 Pertinent  Data. 

a.  Drainage  Area  (square  miles) . 0.38  (total) 


b.  Discharge  at  Dam  Site.  Discharge  records  are  not 
available. 

c.  Elevation  (feet  above  mean  sea  level) . The 
following  elevations  were  obtained  through  field  measure- 
ments that  were  based  on  the  elevation  of  the  emergency 
spillway  crest  at  1126.0  feet. 


Top  of  Dam 

Maximum  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool 

Emergency  Spillway  Crest 
Upstream  Outlet  Invert 
Downstream  Outlet  Invert 
Streambed  at  Dam  Centerline 
Maximum  Tailwater 


1128.7  (field) 
1130.0  (design) 
Not  known 
Not  known 
1126 
1126 

Not  known 
1095  (estimate) 
1094  (estimate) 
Not  known 


d.  Reservoir  Length  (miles) . 

Top  of  Dam 
Normal  Pool 

e . Storage  (acre-feet)  . 

Top  of  Dam 
Normal  Pool 
Design  Surcharge 

f . Reservoir  Surface  (acres) . 

Top  of  Dam 
Normal  Pool 
Maximum  Design  Pool 

g.  Dam. 

Type 


0.3 

0.3 


273 

215 

Not  known 


24 

20 

Not  known 


Earth  embankment 
with  a puddle  cutoff 
wall  and  rock  protected 
slopes . 
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520  feet 


Length 
Height 
Top  Width 
Upstream  Slope 

Downstream  Slope 
Zoning 

Impervious  Core 


Cutoff 

Grout  Curtain 

h.  Diversion  and 
Regulating  Tunnels. 

i . Spillway. 

Type 


34  feet 
10  feet 

3H:1V  (exposed 
freeboard  zone; 
field  measured) 

1 . 5H : IV  (crest  to 
toe;  field  measured) 

None  indicated. 

The  1915  inspection 
report  indicates  a 
puddle  cutoff  wall 
near  the  upstream 
toe  with  a height  of 
18  feet,  length  of 
500  feet,  and  a 
depth  of  excavation 
for  foundation  of  15 
feet.  The  top  of 
the  cutoff  wall  is 
approximately  28 
feet  below  the  crest 
of  the  dam. 

The  puddle  core 
trench  serves  as  the 
only  embankment 
cutoff . 

None  indicated. 


None . 


Uncontrolled,  rein- 
forced concrete 
chute  spillway  with 
an  unlined  discharge 
channel.  The  exist- 
ing spillway  was 
constructed  in  1977 
and  is  located  at 
the  right  abutment. 
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Crest  Elevation. 

Crest  Length 
j . Outlet  Conduits. 
Supply  Pipe 
Blowoff  Pipe 

Closure 

Regulating  Facilities 


Access 


1126 
20  feet 


None . 

12-inch  diameter, 
cast  iron,  length 
unknown . 

Manually  operated 
gate  valve  in  a 
valve  house  at  the 
downstream  toe  of 
the  dam. 

The  valve  house  is 
located  at  the 
downstream  toe  and 
contains  one  12-inch 
diameter  gate  valve 
for  regulating 
discharge . 

Access  to  the  valve 
house  is  from  the 
left  abutment. 
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SECTION  2 
ENGINEERING  DATA 


2 . 1 Design . 

a.  Design  Data  Availability  and  Sources.  No  design 
reports  are  available  for  any  aspect  of  the  original  embank- 
ment and  outlet  works.  Design  drawings  for  the  1977  emer- 
gency spillway  reconstruction  (see  Figures  5 and  6)  are 
available  from  the  owner.  A hydrologic  and  hydraulic 
assessment  of  the  current  spi] lway  and  a stability  evalua- 
tion of  the  existing  embankment  were  performed  by  Geo- 
Mechanics,  Inc.,  and  are  presented  in  their  1978  report  on 
the  facility.  Embankment  and  outlet  conduit  design  features, 
presented  below,  are  derived  from  an  inspection  report 
prepared  by  the  Water  Supply  Commission  of  Pennsylvania  in 
1915. 


b.  Design  Features. 

1.  Embankment . Available  data  indicate  that  the 
embankment  is  constructed  of  earth;  however,  placement  and 
compaction  procedures  are  unknown. 

The  earliest  descriptive  report  pertaining  to  the 
facility  was  made  by  the  Water  Supply  Commission  of  Pennsyl- 
vania on  August  5,  1915.  This  report  was  prepared  5 years 
following  construction  and  contains  data  supplied  by  the 
design  engineer.  The  following  excerpt  is  from  this  report 
and  presumably  describes  the  condition  of  the  embankment 
following  construction. 

"The  surface  soil  was  cleaned  off  and  the  dam  was 
built  on  an  underlying  shale  formation.  The  embankment 
material  consists  of  rolled  earth  placed  in  layers  with 
scrapers.  Both  the  upstream  and  downstream  slopes  are 
protected  with  stone  covered  with  mortar  placed  on  a 
slope  of  1.5H:1V.  The  crest  of  the  embankment  was 
seeded  with  grass.  The  length  of  the  embankment  along 
the  crest  is  500  feet  with  a crest  width  of  9 feet, 
maximum  base  width  of  99  feet,  and  a maximum  height 
above  streambed  of  30  feet.  The  puddle  cutoff  wall  is 
in  the  upstream  portion  of  the  embankment.  It  is  10 
feet  thick  and  extends  15  feet  below  the  original 
ground  surface.  The  height  of  the  cutoff  wall  is 
approximately  18  feet,  with  the  top  of  the  wall  approxi- 
mately 28  feet  below  the  crest  of  the  dam." 
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2 . Appurtenant  Structures. 


a)  Outlet  Structure.  The  outlet  structure 
is  a square  masonry  building  housing  the  valve  mechanism  for 
the  outlet  conduit  and  is  located  at  the  downstream  toe  of 
the  embankment . 


b)  Conduits . A 12-inch  diameter  cast  iron 
blowoff  pipe  passes  beneath  the  embankment  and  is  controlled 
by  a single  gate  valve  located  in  the  valve  house.  Concrete 
anti-seep  collars  are  reportedly  spaced  along  its  length  to 
prevent  leakage.  The  outlet  of  the  12-inch  diameter  conduit 
is  located  immediately  downstream  of  the  valve  house. 

c)  Spillway.  The  spillway  consists  of  a 
recently  constructed  reinforced  concrete  chute  and  an  unlined 
discharge  channel  (see  Figures  5 and  6) . At  the  control 
section,  the  concrete  channel  is  approximately  20  feet  wide 
and  36  feet  long.  Discharge  from  the  spillway  enters  a 
channel  cut  in  natural  ground  and  flows  into  the  reservoir 

of  Twin  Lakes  No.  1 Dam  approximately  250  feet  downstream  of 
the  Upper  Donohoe  Dam. 

c.  Design  Data  and  Procedures.  No  design  data  are 
available  for  the  original  facility.  Design  parameters  have 
been  developed  by  the  owner's  consultant  for  the  proposed 
rehabilitation  of  the  facility  and  are  discussed  below. 

1.  Hydraulics  and  Hydrology.  An  assessment  of 
the  eroding  spillway  is  presented  in  a recent  report  prepared 
by  the  owner's  consultant.  The  analysis  indicates  that 
based  on  PennDER  "C"  Curve  criteria,  the  spillway  system  is 
required  to  pass  a peak  flow  of  645  cfs.  Assuming  a flow 
depth  of  3 feet  and  applying  Manning's  equation  for  open 
channel  flow,  the  maximum  discharge  of  the  spillway  was 
determined  to  be  1349  cfs  and  the  spillway  was  deemed 
adequate . 

Analysis  presented  herein  (see  Section  5)  indicates 
that  the  above  assessment  is  in  error  in  that  a spillway 
flow  depth  in  excess  of  1.8  feet  will  cause  the  existing 
embankment  to  be  overtopped.  Also,  the  use  of  Manning's 
equation  for  determination  of  the  spillway  capacity  is 
inappropriate,  since  the  spillway  discharges  will  be  gov- 
erned by  critical  flow  relationships. 

Designation  of  the  existing  blowoff  conduit  as  the 
service  or  principal  spillway  facility  and  the  concrete 
chute  as  the  emergency  spillway  is  questionable  in  that  the 
normal  pool  appears  to  be  set  at  the  crest  of  the  chute 
spillway,  subjecting  it  to  frequent  flows. 
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2.  Embankment . In  1978,  six  test  borings  were 
drilled  along  the  downstream  side  of  the  embankment  by  the 
owner's  consultant  for  the  purpose  of  assessing  the  existing 
conditions  within  the  embankment  and  to  develop  design 
parameters  for  the  proposed  rehabilitation  (see  Figure  3) . 
Three  of  the  test  borings  were  drilled  through  the  embank- 
ment and  all  six  borings  penetrated  at  least  25  feet  into 
the  underlying  bedrock  to  determine  the  type,  depth,  and 
engineering  properties  of  these  materials.  Shelby  tube  and 
bag  samples  were  secured  for  subsequent  direct  shear  and 
permeability  tests  and  for  laboratory  compaction,  perme- 
ability and  classification  tests,  respectively.  Soil  and 
rock  field  permeability  tests  were  performed  in  four  of  the 
test  borings.  Typical  embankment  cross-sections  depicting 
existing  conditions  within  the  embankment  are  presented  on 
Figure  4,  Appendix  F.  The  methods  and  results  of  the 
testing  are  presented  in  the  consultants  report. 

Pertinent  observations  and  test  results  in  that  study 
include : 

o The  top  4 to  9 feet  of  the  embankment  consists  of 
relatively  permeable  granular  soils. 

o The  underlying  embankment  and  natural  soils  are 
fine  grained  (silt  and  clay)  but  are  of  variable 
permeability  indicating  questionable  placement 
and/or  compaction  procedures. 

o The  in-place  strength  parameters  for  the  embank- 
ment and  natural  soil  foundation  are  0 = 35°, 

C = 0,  based  on  direct  shear  testing. 

o The  underlying  bedrock  is  primarily  sandstone  with 
a permeability  on  the  order  of  10  3 cm/sec. 

A stabilization  scheme  to  provide  an  acceptable  factor 
of  safety  for  the  facility  is  presented  in  the  consultant's 
report  and  essentially  consists  of  buttressing  the  down- 
stream slope  with  a resistant  rockfill  toe,  flattening  the 
downstream  slope  and  providing  a filter  drain  to  collect 
seepage  attributed  to  the  apparent  high  phreatic  surface. 

3 . Appurtenant  Structures. 

a)  Spillway.  Based  on  construction  drawings 
and  data  available  from  the  owner  and  PennDER,  the  spillway 
appears  to  be  adequately  designed  and  constructed.  No 
design  calculations  were  made  available  to  the  inspection 
team  for  review. 
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b)  Outlet  Works.  No  data  are  available 
relative  to  the  design  of  the  outlet  conduit. 


2 . 2  Construction  Records. 

No  construction  records  are  available  for  any  aspect  of 
this  facility.  Construction  drawings  for  the  existing 
emergency  spillway,  constructed  in  1977,  are  available  from 
the  Westmoreland  County,  Department  of  Parks  and  Recreation. 


2 . 3  Operating  Records. 

No  pool  level,  rainfall,  or  discharge  records  are 
available  for  the  facility.  Correspondence  available  from 
PennDER  files  indicate  that  discharges  through  the  emergency 
spillway  have  been  small  due  to  the  attenuation  of  flow 
caused  by  the  upstream  railroad  embankment  culvert. 


2 . 4  Other  Investigations. 

Except  for  the  previously  discussed  geotechnical  study 
in  1978,  no  subsequent  engineering  related  investigations 
have  been  conducted  other  than  routine  inspections  of  the 
facility  by  PennDER  personnel. 


2 . 5  Evaluation. 

Sufficient  data  are  available  to  make  a Phase  I assess- 
ment of  the  facility.  A detailed  geotechnical  study  has 
been  conducted  by  a consultant  to  the  owner.  The  stabiliza- 
tion scheme  proposed  as  a result  of  the  study  appears 
adequate;  however,  the  hydraulic  and  hydrologic  assessment 
is  questionable.  In  particular,  the  hydraulic  capacity  of 
the  chute  spillway  appears  in  error.  Designation  and/or  use 
of  the  spillway  and  its  unlined  downstream  channel  as  the 
emergency  facility  is  debatable. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1 Observations . 

a.  General.  The  general  appearance  of  this  facility 
suggests  the  dam  and  its  appurtenances  are  currently  in  poor 
condition. 


b.  Embankment . The  visual  inspection  indicates  the 
embankment  is  in  poor  condition.  Some  seepage  flow  and 
localized  saturated  areas  were  observed  along  the  downstream 
toe  to  the  right  of  the  valve  house  in  spite  of  the  drawn 
down  status  of  the  reservoir.  Just  to  the  right  of  the 
valve  house,  the  outlets  of  two  cast  iron  toe  drain  pipes 
were  observed  discharging  about  2-3  gallons  per  minute  from 
the  left  drain  and  approximately  5 gallons  per  minute  from 
the  right  drain.  A full  evaluation  of  the  quantity  and 
extent  of  leakage  could  not  be  determined  due  to  the  drawn 
down  condition  of  the  reservoir  at  the  time  of  the  inspec- 
tion (see  Photograph  3) . 

The  crest  of  the  embankment  is  well  protected  with  an 
architectural  paving  brick  (Unistone)  installed  in  1977. 

The  brick  is  in  excellent  condition  and  covers  the  crest. 

In  conjunction  with  the  paving,  a wood  post  and  iron  pipe 
fence  railing  were  installed  on  the  downstream  side  of  the 
crest  (see  Photograph  1) . The  upstream  slope  is  well 
protected  against  wave  action  by  a durable  limestone  riprap 
also  placed  in  1977  (see  Photograph  3) . The  hand-placed 
mortared  stone  covering  the  downstream  slope  was  observed  to 
be  slightly  irregular  and  to  some  extent  disturbed.  Most  of 
the  observed  displacement  was  approximately  one  third  of  the 
way  up  from  the  toe  and  did  not  exhibit  signs  of  recent 
movement.  In  addition,  the  downstream  slope  was  covered 
with  light  vegetation  making  direct  observation  of  the  slope 
paving  somewhat  difficult. 

c . Appurtenant  Structures . 

1.  Spillway  Structure.  The  spillway  was  com- 
pletely reconstructed  in  1977.  Based  on  visual  observa- 
tions, the  new  spillway  structure  is  in  good  condition  (see 
Photographs  4 and  5) . 

2.  Outlet  Works.  Complete  submergence  of  the 
intake  structure  precluded  the  possibility  of  visual  in- 
spection. The  outlet  conduit  passes  beneath  the  embankment 
and  discharges  directly  into  Twin  Lakes  No.  1 Reservoir. 

The  manually  operated  gate  valve  is  located  in  a dilapidated, 
partially  collapsed  structure  located  just  beyond  the  down- 
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stream  toe  of  the  embankment.  The  gate  valve  is  currently 
operated  by  turning  the  valve  stem  with  a pipe  wrench.  The 
gate  valve  was  partially  opened  and  an  estimated  discharge 
of  approximately  200  gallons  per  minute  was  observed  flowing 
from  the  outlet  at  the  time  of  the  inspection. 

d.  Reservoir  Area.  The  general  area  surrounding  the 
reservoir  is  characterized  by  moderate  to  steep,  partially 
wooded  slopes.  Immediately  upstream  of  the  reservoir  is  a 
high  railroad  embankment  crossing  the  principal  stream 
flowing  into  the  reservoir.  The  stream  is  carried  beneath 
the  embankment  through  a 3.0-foot  by  2.5-foot  culvert 
(Appendix  C,  Sheet  9) . The  outlet  end  of  the  culvert  is 
completely  submerged  and  partially  blocked  with  silt  and 
debris  (see  Photographs  11  and  12)  . 

e.  Downstream  Channel.  The  concrete  spillway  struc- 
ture discharges  into  a trapezoidal-shaped  channel  cut  into 
natural  ground  on  the  right  abutment  (see  Photograph  6) . 

The  channel  is  somewhat  irregular  with  low  and  partially 
breached  sidewalls  on  the  downslope  side.  About  35  feet 
downstream  of  the  spillway  is  a temporary  construction  road 
built  across  the  channel.  It  is  possible  that  modest  dis- 
charges through  the  spillway  could  cause  overtopping  of  the 
channel  sidewall  at  the  road  crossing  resulting  in  at  least 
part  of  the  flow  being  discharged  near  the  toe  of  the  dam. 
Approximately  250  feet  downstream  of  the  spillway,  the 
channel  discharges  directly  into  the  reservoir  of  Twin  Lakes 
No.  1 Dam. 

The  nearest  inhabited  structure  likely  to  be  affected 
by  a breach  of  this  facility  is  downstream  of  Twin  Lakes 
No.  1 Dam.  The  dwelling  located  in  the  floodplain  of  Little 
Crabtree  Creek  and  the  eastern  end  of  the  community  of  Luxor 
lie  approximately  4,300  feet  downstream  of  the  Upper  Donohoe 
Dam  on  Little  Crabtree  Creek  (see  Photograph  14) . Many 
mobile  homes  are  also  located  within  the  floodplain  in  this 
area.  Little  Crabtree  Creek  joins  Crabtree  Creek  approxi- 
mately 3.0  miles  downstream  of  the  embankment.  Approxi- 
mately 4.0  miles  downstream  of  the  dam,  Crabtree  Creek  flows 
within  the  flood  pool  boundary  of  Loyalhanna  Reservoir,  a 
major  flood  control  project.  The  intervening  valley  between 
the  lower  dam  and  the  flood  control  project  is  generally 
sparsely  vegetated;  however,  it  is  estimated  that  within 
this  reach,  more  than  one  hundred  people  could  be  affected 
by  an  embankment  breach  of  both  the  Upper  Donohoe  Dam  and 
the  Twin  Lakes  No.  1 Dam.  Therefore,  the  hazard  classifi- 
cation for  the  facility  is  considered  to  be  "high" . 
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3 . 2 Evaluation . 

The  overall  condition  of  the  facility  is  considered  to 
be  poor.  The  reservoir  level  has  been  drawn  down  due  to 
previously  observed  seepage  under  normal  pool  conditions. 

The  outlet  works  are  dilapidated  with  no  means  of  controlling 
flow  at  the  inlet,  and  the  spillway  discharge  channel 
requires  remedial  repair.  These  items  are  reportedly  being 
considered  in  the  proposed  rehabilitation  of  the  facility. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4 . 1  Normal  Operating  Procedure. 

According  to  the  owner's  representative,  there  are  no 
formal  operating  procedures  at  this  facility.  Park  person- 
nel currently  operate  the  gate  valve  to  maintain  the  drawn 
down  condition  of  the  reservoir.  The  current  drawn  down 
condition  is  to  be  maintained  until  rehabilitation  work  is 
completed. 


4 . 2  Maintenance  of  Dam. 

The  dam  is  maintained  on  an  unscheduled  basis  by  the 
Westmoreland  County,  Department  of  Parks  and  Recreation. 


4 . 3  Maintenance  of  Operating  Facilities. 

Other  than  occasionally  operating  the  gate  valve,  no 
regular  maintenance  has  been  performed  on  the  operating 
mechanism. 


4 . 4  Warning  Systems. 

There  are  no  formal  warning  systems  in  effect  at  this 
facility. 


4 . 5  Evaluation. 

The  facility  is  operated  by  park  personnel  on  an  unscheduled 
basis  and  no  formal  operations  and  maintenance  manuals  are 
available.  There  is  no  formal  warning  system  in  effect; 
however,  the  facility  is  under  very  close  observation  in 
order  to  maintain  the  current  drawn  down  condition. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


Actual  discharge  records  are  not  available  for  this 
facility.  No  data  related  to  the  performance  of  the  facil- 
ity and  its  appurtenances  during  major  flooding  events  are 
available.  The  recently  constructed  spillway  has  yet  to  be 
subjected  to  major  flooding  and  consequently,  no  significant 
data  relative  to  the  present  spillway  are  available. 


5 . 3 Visual  Observations. 

Based  on  visual  observations,  the  recently  constructed 
spillway  is  considered  to  be  in  good  condition.  Several 
deficiencies  were  noted  that  include:  1)  several  inches  of 
sediment  lining  the  channel  bottom  of  the  concrete  spillway; 
2)  a temporary  earth  road  crossing  the  discharge  channel 
about  35  feet  downstream  of  spillway  control  section;  3)  a 
breach  of  the  left  channel  sidewall  at  the  road;  and,  4)  an 
irregular  shaped  unlined  discharge  channel.  The  above 
conditions  could  adversely  affect  the  operation  of  the 
spillway  (Appendix  C,  Sheets  14  and  15) ; however,  for  the 
purpose  of  the  analysis,  all  of  the  deficiencies  were 
neglected  as  it  is  assumed  that  they  will  be  corrected  in 
the  proposed  rehabilitation  program. 


Method  of  Analysis. 


The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.  S.  Army 
Corps  of  Engineers,  Baltimore  District,  for  Phase  I hydro- 
logic  and  hydraulic  evaluations.  The  analysis  has  been 
performed  utilizing  a modified  version  of  the  HEC-1  program 
developed  by  the  U.  S.  Army  Corps  of  Engineers,  Hydrologic 
Engineering  Center,  Davis,  California.  Analytical  capabil- 
ities of  the  program  are  briefly  outlined  in  the  preface 
contained  in  Appendix  C. 
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5 . 5 Summary  of  Analysis 

a.  Spillway  Design  Flood.  In  accordance  with  proce- 
dures and  guidelines  contained  in  the  National  Guidelines 
for  Safety  Inspection  of  Dams  for  Phase  I Investigations, 
the  Spillway  Design  Flood  (SDF)  for  Upper  Donohoe  Dam  ranges 
between  the  1/2  PMF  (Probable  Maximum  Flood)  and  the  PMF. 
This  classification  is  based  on  the  relative  size  of  the  dam 
(small) , and  the  potential  hazard  of  dam  failure  to  down- 
stream developments  (high) . Due  to  the  presence  of  another 
impoundment  just  downstream,  and  the  high  damage  potential 
of  dam  failure  to  both  the  downstream  impoundment  and 
residences,  the  SDF  for  this  facility  is  considered  to  be 
the  PMF. 


b.  Results  of  Analysis.  The  Upper  Donohoe  Dam  was 
evaluated  under  assumed  normal  operating  conditions.  That 
is,  the  reservoir  was  initially  at  its  normal  pool  or 
spillway  elevation  of  approximately  1126.0  feet,  with  the 
low-level  "blowoff”  conduit  closed.  Actually,  the  conduit 
is  usually  kept  slightly  open.  However,  the  opening  provides 
very  little  discharge  capacity.  Also,  the  reservoir  level 
was  found  to  be  drawn  down  at  the  time  of  inspection  due  to 
structural  considerations.  The  spillway  is  presently  an 
unlined  chute  channel  with  a flat  concrete  critical  flow 
control  crest.  The  chute  channel  was  in  a state  of  dis- 
repair at  the  time  of  inspection , but  it  was  assumed  to  be 
in  good  condition  in  the  analysis. 

A railroad  embankment  with  a small  culvert  for  flow 
passage  is  located  just  upstream  from  the  reservoir,  and 
controls  about  50  percent  of  the  possible  reservoir  inflows. 

In  order  to  account  for  the  effects  of  this  embankment  on 
inflows,  the  embankment  was  considered  to  function  like  a 
dam  in  the  analysis,  with  the  small  culvert  providing  the 
only  means  of  discharge.  The  culvert  outflows  were  then 
added  to  the  local  reservoir  inflows  to  determine  the  total 
inflow  hydrographs  into  the  Upper  Donohoe  Dam  Reservoir. 

All  pertinent  engineering  calculations  relative  to  the 
evaluation  of  this  facility  are  provided  in  Appendix  C. 
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Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of 
the  Upper  Donohoe  Dam  could  accommodate  only  about  54 
percent  of  the  PMF  prior  to  overtopping  of  the  dam  (Appen- 
dix C,  Summary  Input/Output  Sheets,  Sheet  H) . The  peak  PMF 
(SDF)  inflow  of  about  750  cfs  was  attenuated  by  the  discharge/ 
storage  capabilities  of  the  dam  and  reservoir  such  that  the 
resulting  peak  outflow  was  about  640  cfs  (Summary  Input/Output 
Sheets,  Sheets  E and  G) . Under  the  PMF,  the  dam  embankment 

was  overtopped  for  approximately  4.3  hours,  with  a maximum  ] 
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depth  of  inundation  of  about  0.6  feet  (Summary  Input/Output 
Sheets,  Sheet  H) . 

Although  this  analysis  implies  that  the  dam  facility 
can  handle  a flood  of  greater  than  1/2  PMF  magnitude,  the 
effect  of  the  railroad  embankment  on  reservoir  inflows 
cannot  be  overemphasized  (since  the  actual  configuration  and 
capacity  of  the  discharge  culvert  is  unknown) . The  peak  PMF 
flow  on  the  upstream  side  of  the  railroad  embankment  was 
about  640  cfs,  the  peak  1/2  PMF  flow  was  about  320  cfs,  with 
the  culvert  possibly  causing  backwater  flooding  upstream  due 
to  the  resulting  large  depths  of  headwater  (Summary  Input/ 
Output  Sheets,  Sheet  B) . As  can  be  seen,  the  presence  of 
the  embankment  and  small  culvert  caused  a large  portion 
(approximately  50  percent)  of  the  total  reservoir  inflow  to 
be  greatly  attenuated.  Had  the  embankment  not  been  present, 
or  had  the  culvert  been  large  enough  to  pass  at  least  a 1/2 
PMF  size  peak  flow,  the  total  peak  inflow  into  the  reservoir 
would  have  been  approximately  910  cfs  for  the  PMF,  or 
approximately  600  cfs  for  the  1/2  PMF  (these  estimates  are 
based  on  the  detailed  HEC-1  computer  output) . If  the  1/2 
PMF  peak  inflow  was  600  cfs,  the  corresponding  outflow  would 
be  in  excess  of  390  cfs  which  would  result  in  a depth  of 
embankment  inundation  in  excess  of  0.3  feet  (based  on  the 
detailed  HEC-1  output).  In  this  case,  the  discharge/storage 
capacity  of  the  Upper  Donohoe  Dam  would  accommodate  less 
than  50  percent  of  the  PMF.  Therefore,  any  increase  in  the 
discharge  values  of  the  rating  curve  of  the  railroad  embank- 
ment culvert  above  those  estimated  in  this  analysis  (i.e. 
any  increase  in  the  size  of  the  culvert)  will  probably  lead 
to  a more  serious  classification  of  the  facility. 


5 . 6 Spillway  Adequacy. 

Hydrologic  and  hydraulic  analysis  of  the  Upper  Donohoe 
Dam  indicates  that  the  existing  facility  can  pass  and/or 
store  approximately  54  percent  of  the  recommended  Spillway 
Design  Flood  (SDF)  which  for  this  facility  is  considered  to 
be  the  Probable  Maximum  Flood  (PMF).  Therefore,  the  spill- 
way system  is  considered  to  be  inadequate,  but  not  seriously 
inadequate. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


4 


6 . 1  Visual  Observations. 

a.  Embankment . Based  on  the  visual  inspection,  the 
embankment  appears  to  be  in  poor  structural  condition. 
Moderate  seepage  was  observed  along  the  toe  of  the  embank- 
ment particularly  along  the  right  abutment.  A full  eval- 
uation of  the  seepage,  however,  could  not  be  made  due  to  the 
current  drawn  down  condition  of  the  reservoir.  PennDER 
files  indicate  a history  of  severe  and  chronic  seepage  that 
may  be  a contributing  factor  in  displacing  the  mortared 
stone  facing  on  the  downstream  slope.  A high  phreatic 
surface,  identified  by  a geotechnical  consultant  to  the 
owner  when  the  reservoir  was  full  produced  a low  factor  of 
safety  against  sliding  which  resulted  in  the  decision  to 
draw  down  the  reservoir  and  initiate  the  design  of  a reme- 
dial stabilization  scheme. 

b.  Appurtenant  Structures 

1.  Spillway.  The  concrete  spillway  structure  at 
the  right  abutment  is  in  good  condition.  Concrete  surfaces 
are  in  good  condition  with  no  evidence  of  cracking,  spalling, 
or  other  deterioration.  The  discharge  channel  is  obstructed, 
poorly  maintained  and  in  need  of  remedial  repair. 

2.  Outlet  Works.  The  outlet  works  are  in  poor 
condition.  The  valve  house  is  in  a dilapidated  state 
creating  a difficult  and  hazardous  access.  The  owners 
representative  reports  difficulty  in  operating  the  gate 
valve  and  there  is  no  upstream  control  on  the  outlet  conduit. 


6 . 2  Design  and  Construction  Techniques. 

The  first  inspection  report  issued  in  1915  indicates 
the  embankment  was  placed  in  layers  and  rolled.  No  drawings 
or  other  records  are  available  detailing  the  methods  of  the 
actual  design  and  construction.  Construction  drawings  are 
available  for  the  existing  spillway  structure. 
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6 . 3  Past  Performance. 

No  formal  records  of  past  performance  are  available 
from  the  owner;  however,  historical  accounts  and  inspection 
reports  available  from  PennDER  files  recount  a history  of 
severe  and  chronic  seepage  with  little  attempt  to  remedy  the 
situation  by  the  former  owners.  Field  inspection,  however, 
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did  reveal  that  two  cast  iron  toe  drain  pipes  were  installed 
at  some  time  in  the  past.  Despite  the  current  drawn  down 
condition  of  the  reservoir,  leakage  continues  along  the 
downstream  toe  and  particularly  to  the  right  of  the  valve 
house . 

PennDER  inspection  reports  also  suggest  a long  history 
of  spillway  inadequacy  and  replacement.  Field  inspection 
also  indicated  that  the  channel  sidewall  immediately  below 
the  emergency  spillway  has  been  breached  in  the  past  possibly 
discharging  flow  onto  the  right  abutment  and  along  the 
embankment  toe. 


6 . 4 Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  1 and  thus 
subject  to  minor  earthquake  induced  forces.  Since  the 
structure  has  a history  of  excessive  seepage  both  beneath 
and  through  the  embankment,  it  is  possible  that  even  minor 
earthquake  induced  dynamic  forces  could  be  significant  at 
high  pool  levels.  However,  no  investigations  or  calcula- 
tions were  performed  to  confirm  this  opinion. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1 Dam  Assessment. 

a.  Safety.  The  visual  inspection,  operational 
history,  hydrologic  and  hydraulic  analysis,  and  the  engi- 
neering data  obtained  from  a geotechnical  consultant's 
report  to  the  owner  indicate  that  the  structure  is  in  poor 

condition.  Apparent  dislocation  of  the  downstream  slope  i 

paving,  continuing  seepage  despite  the  current  drawn  down 
condition,  and  a dilapidated  valve  house  with  a valve 
mechanism  of  questionable  reliability  support  this  evalua- 
tion. In  addition,  the  recently  completed  engineering  study 
of  the  embankment  indicates  the  need  for  remedial  stabiliza- 
tion. Records  of  past  performance  show  numerous  problems 
related  to  seepage  both  under  and  through  the  embankment. 

The  current  owner  has  incorporated  the  Upper  Donohoe 
Dam  into  Twin  Lakes  Park  and  has  recently  initiated  a 
program  of  upgrading  the  facility  which  to  date  has  included 
placement  of  durable  riprap  on  the  upstream  slope,  brick 
paving  of  the  embankment  crest,  and  the  construction  of  a 
new  spillway  structure.  Hydrologic  and  hydraulic  calcula- 
tions contained  herein  indicate  that  the  spillway  system  can 
only  accommodate  approximately  54  percent  of  the  Probable 
Maximum  Flood  (PMF ) , which  is  considered  to  be  the  required 
Spillway  Design  Flood  (SDF) , before  overtopping  of  the 
embankment  occurs.  As  the  facility's  hazard  rating  is 
"high",  the  present  spillway,  therefore,  is  assessed  as 
being  inadequate,  but  not  seriously  inadequate. 

Structural  deficiencies  of  the  embankment  are  of  such 
a nature  that  if  left  uncorrected,  they  could  result  in 
failure  of  the  dam  with  subsequent  loss  of  life  and/or 
substantial  property  damage.  Thus,  the  facility  is  con- 
sidered unsafe.  An  emergency  condition  is  not  considered  to 
exist  because  the  current  owner  is  aware  of  the  deficiencies 
and  is  maintaining  the  reservoir  in  a drawn  down  condition 
under  close  observation  by  park  personnel.  A remedial 
stabilization  scheme  has  been  developed  and  remedial  plans 
are  being  finalized. 

b.  Adequacy  of  Information.  The  available  data  are 
considered  sufficient  to  make  an  accurate  Phase  I assessment 
of  the  facility. 

c.  Urgency.  It  is  recommended  that  the  additional 
investigation  and  remedial  measures  listed  below  be  imple- 
mented immediately. 
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d.  Necessity  for  Additional  Investigation.  A re- 
evaluation  of  the  existing  spillway  system  is  considered 
necessary. 


7 . 2 Recommendations/Remedial  Measures . 
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It  is  recommended  that  the  owner: 

a.  Immediately  activate  a plan  for  emergency  opera- 
tion and  a warning  system  for  downstream  residents.  Included 
in  the  plan  should  be  provisions  for  around-the-clock  sur- 
veillance of  the  facility  during  periods  of  unusually  heavy 
precipitation. 

b.  Inspect  the  facility  on  a daily  basis  to  insure 
the  reservoir  remains  drawn  down  until  the  proposed  rehabil- 
itation is  complete. 

c.  Remove  the  temporary  earth  road  that  presently 
crosses  the  discharge  channel  approximatly  35  feet  down- 
stream of  the  spillway  control.  In  addition,  repairs  to  the 
breached  left  spillway  sidewall  at  this  location  should  be 
implemented.  The  thin  layer  of  sediment  lining  the  bottom 
of  the  concrete  spillway  channel  should  be  removed. 

d.  Regrade  the  present  embankment  crest  and  restore 
all  low  areas  to  elevation  1130.0  feet  (MSL) . 

e.  Enlist  the  services  of  a professional  engineer 
experienced  in  hydrology  and  hydraulics  to  perform  a detailed 
evaluation  of  the  facility.  Included  in  the  study  should  be 
a reevaluation  of  the  adequacy  of  the  existing  spillway  and 
discharge  channel  and  the  (effects  of  any  proposed  modifica- 
tions to  the  downstream  Twin  Lakes  Dam  No.  1.  Subsequently, 
the  owner  should  take  whatever  measures  are  deemed  necessary 
to  make  the  facility  hydraulically  adequate. 

f.  Rehabilitate  the  outlet  works  and  provide  a means 
of  controlling  or  blocking  flow  at  the  inlet  end  of  the 
blowoff  line  in  the  event  a leak(s)  develops  beneath  the 
embankment . 

g.  Develop  an  operations  and  maintenance  manual  for 
use  at  the  facility. 

h.  Have  the  facility  inspected  on  a yearly  basis  by  a 
registered  professional  engineer  experienced  in  the  design 
and  construction  of  earth  dams  to  check  for  hazardous  con- 
ditions that  might  develop.  This  should  be  done  until  repairs  resulting 

from  paragraph  e above  are  accomplished. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NDI  ID  3 478 

PENN  DER  ID  S 65-55 
PAGE  5 OF  5 


SIZE  OF  DRAINAGE  AREA:  0 . 38  square  miles 

ELEVATION  TOP  NORMAL  POOL:  1126  STORAGE  CAPACITY:  215  acre-feet 

i 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  ~ STORAGE  CAPACITY:  ~ 

ELEVATION  MAXIMUM  DESIGN  POOL:  ~ STORAGE  CAPACITY:  - 

ELEVATION  TOP  DAM:  1128.7  STORAGE  CAPACITY:  270  acre-fept. 

(low  spot) 

SPILLWAY  DATA 

CREST  ELEVATION:  1126  (assumed  datum) 

TYpg.  Concrete  open  rectangular  channel 

WIDTH:  20  feet 

LENGTH : 26  feet 

SPILLOVER  LOCATION:  right  abutment 

NUMBER  AND  TYPE  OF  GATES:  None 

OUTLET  WORKS 

TYPE:  12-inch  diameter  cast  iron  conduit 

LOCATION:  Beneath  the  center  of  the  embankment 

ENTRANCE  INVERTS:  Not  known 

EXIT  INVERTS:  1095  (estimate) 

EMERGENCY  DRAWDOWN  FACILITIES:  12-inch  diameter  gate  valve  containe 

with  the  valve  house  located  at  the 
HYDROMETEOROLOGICAL  GAGES  downstream  toe. 

TYPE"  None 

LOCATION:  

RECORDS : ~ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Not  known 
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RECORDED  BY  D.  L.  Bonk 
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APPENDIX  C 

HYDROLOGY  AND  HYDRAULICS 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  resulting 
from  assumed  structural  failures  of  the  dam.  Briefly,  the 
computational  procedures  typically  used  in  the  dam  overtopping 
analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph ( s ) to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir  to  determine  if  the  event (s)  analyzed  would  over- 
top the  dam. 

c.  Routing  of  the  outflow  hydrograph (s)  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge (s)  of  each  routed  hydrograph  at 
the  downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph (s)  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph (s)  through  the 
reservoir. 


c.  Development  of  a failure  hydrograph (s)  based  on 
specified  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph (s)  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge (s) , time(s)  to  peak  and  maximum  water  surface 
elevations  of  failure  hydrographs  for  each  location. 
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jt)  Fori.  So e.-£Azzu  (JPsrerAM  Op  7£  Pr  £axl«.oad  SuEam/l/ufa/t 
(Which  Xi  Located  -Just  U£  Cf  The  UAPf*.  bo/uoMoE  £ese£VjZ/s) 


Lemc th  Op  Lcifoc-esr  WArFracooitse’  (l)  0.7  3 mi 

I-Ca  ~ 0.  27  Mr  {/v\ea:-(?£&  Along  Longest  WatE/CcouC-c  Ffee/w 

E/weANKMEMT  CuLvee t Inlet  To  CEiorenzi^> 
OP  S u£-£ASXn) 


Note  2 : Values  Of  L Aa-&  Lca  Aee  /Aealuk-ed  Rco/a  USG-S  To 

/Art0UT£  LATF.i<f£/  Pa  Q.u/\0. 


c+  ~ 

/ * u 

1 

y 

SoPPulEC  COF;  Tone  2.4, 

Cp  * 

0.4S 

J 

Ohio  fix vFiL  iLaltaj 

tp  = £MVtsE<2.'i  SrAMDAicb  LA<o  I.  <o  (_ L* LCA  ) 3 " 

tp  ^ !.(.  [(o.isKo.n)]0'  *.  1.0  H/e. 


b)  Fbft.  Local  £.ESEi2vori2  5ue-fiASrt4  ; 

i he  su'j'taA.rw  CEMTirjro  Xi  Locateo  Withi/v  The 

£.E3(=*tfeil,C  : 


to 


CL') 


si 


W Hr  H E 


L'  = LEa/G-tm  4llM6  LowGCST  WATEtcauk  it  Fcjaa  Thf 
/?psegiioi<c  To  The  D^aiuag r L uvnc 

^ C.  |0  Mr 


0.  t 


t>  ~ l . t c 0 19)  « 0.5*7  M/C  ; Cp  - S-4S  £A*  .Aa-*e ) 
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RE5F(g  VQ  £R__  SU£FAC£  __  A&E 

<x}  Fo£  (JPsrrcEAfA  <voE- cAiTM  • 


EcfVATTcM 

SoeFACE  A PEA 

Lfr) 

(AC) 

~ II  3b 

O 

1 140 

2.8 

1 ( GO 

iO.  1 

1130 

20. G 

Note.  3 : Surface  At? eal  fcA/\yr/v>E  tea  ed  Cpf  Trie  7.S  //i-^oTf 
Cat??o6e,  Pa  Quao.  The  "o"  Surface  A*?eA  Elewtioh 
Was  FirtAiATeii  iZasez  Om  The  Assca'ipttoni  That  The.  ~zocf- 
E^MMCA'f/uT  Coi_ver?r  Scope  was.  Ec^oal  To  Th£  2.5% 
Scope  Of  The  Stvfaav  Xa^^'£6~atec.'{  Upstceaaa  Feoja 
The  Culvert  w/  The  Cocvfwt  Outlet  TrvveAT  Q 4«jjt 
Ec  1(30  ( Ft&  2y  AprEMbX*  F) 

b)  Fot.  OPPFkL  DomcHCE  2e5£  fCVi  r*L  : 

Scni-FAce  Apea  C~&)  q Nocwal  Fooc  Ec  (124  ~ 20.1  Ache% 

Note  4 : Surface  Apf ac  Pcaa/ r/werr^ECj  Orp  FjCru^E  2 J fitpeiuorx 
F.  UbtiuAL  P^oc  Eut'/ATioxv  Acso  o^tatneq  FzftM  Tcrs  FeiuPc.  The 
.Notfs  of  FigoPE  2.  Co  ^or  KEFf*?  To  THE  Doio;H;E  &\A1  , 

2 A a Ec.  jl2o  ~ 24,2  acpe> 
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Engineers  • Geologists  • Planners 
Environmental  Specialists 


Rate  Of  P\&f\  Cmaajge  Pe&  Rot  Of  Cecffvot^,  Cxse  ==> 


(24  ■ z ~ 2s. t ) Aden; 


~S C H30.0-  Il2(.-a)ee 


Ac 

FT  sc  |.03  ft 


SA  (3  Top  Of  b/V4  Eu . 1123,1  ss  [(1123.7  - //?co)  K 1.03  ££  ] + 2o./a_ 


( lcyv  Top  Cp  iAM  Elfvattow)  so  22. aczec 

FIEtO  /YlFASvAfQ 


RElERVOXfe.  £LE v7\TXQaJ  @ vv  O " ST 0 CAGE 


Normal  Pool  Vouopae  * '/=.  HA  ~ 2iS  ac-ft  CCowtc  A'ft.*; )u) 


>A  !>  Mo£A al  Pool  Eu.  /IZC.o  - Zoac 


-p  v 

H = 7r 


2 C Z t S'  AC-  FT  ) 


2a.  1 ac  Si  32,  ! FT 


z£f£o  Volume  FuEv/Attcaj  * 1 12^.0  ft-  22. 1 rr  «.  / 073. 7 -r 


Note.  5 


<TORAG-E  - 


Actual  A'xajtwc.aa  Euevattopj  (d  "0"  Stj«ac- E Tc 
Pfeoe AdLY  les:  thaw  The  Aeo^F  Vallc  (Saced  0<u  rAjR)*/MTTz 

CsHTAX(Oei)  Iaj  Pemi  Dt*.  Exuec  ).  Howet/e^  ITaj  OtOFnL  17 

CoaVute  A Storage  - Euevattoau  ^elattq^jshtE  A/uO  Sttul 
Mamthim  A Storage  Of  21  Sac- ft  <a  £t~  H2L>.o  ; The  Asiwe 
"0"  Storage  Eu£.VATroAJ  Alusr  6e  Jhofior  Tun  Th-c  HFC-/ 
PF0£<2A/V\ 

levatto/h  el  / tic>aI  a at  p 


Computed  rA)TfcViuAi.cY  TaE  MFC-/  Program  F->tZ  £sth  The 

1/?st*EAM  Sod-ftA<TAy  AajD  TmF  ^EiFevOTR  f£  A _ £T  Cl  Ow  TaFT/C 

kecfeo rrvE  Give m Surface  Area  vs  Elevatton  Inf:x^atz'c;i 

( lF£  C'JNV/VV  AR.'<  XfvJPur  / OotFc'T  Saee  TS  ) . 
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OATE  A-S-l^ 
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CONSULTANTS, 


Engineers  • Geologists  • Planner- 
Environmental  Specialists 


PM  P CAUCU  LAT  X O N i_  (roe.  figrM  Thf  (JPSr/zAin  ArJ3  u>cal  i-.t-H-'i. rtC) 

- APPCoxx/v\Ate  Cain  fall  T* jdfx  = 24  tm  CFef  Fire-  i) 

(.CoeCCIPON  OTAJ£  Tb  A Cu/?ATroN  JA  24/tfc 

AmO  AnJ  Ap.ca  Op  zoosa/Ax  locatfc) 

Iau  Southwestern  Pennsylvania 

“ Cjeath  - Acta-  Donation  2.om e **7  ( *?ep  i,  Fx<s  l) 

- Local.  D£axaja<tE  Aizea  ~ o.  l(o  ci'/nr  And  OAtpfam  Dijatajage  * 0.22  <.  ■ 

|4o\a/Fv6i?^  i t4 £ CiotfAA  Will  6e  Centehe  l>  C'JEZ.  The  "TotAi.  Lcax.aja.jF 

A4fa  ApoyE  Twr/v  lake  A-)-  / LaM ^ AePEusrx  C- 1 Sneer  >) 

=P  Assume  That  Lata  Cof^esi5 jajbt/us-  Tj  A /O  /nr  DA 

X.S  P£ EaJ TA  tt  VIa  OF  Trtx^  £aSjA  : 


OuPATIPNJ 

pESttFwT  OP 

Tube*  i^lAjPALL 

Ch£) 

CA/a") 

(d 

102.0 

l x 

120.  O 

24 

o 

o 

ro 

Note  (e  : A 24-  - l-K.  £.a.th-f£  Than  A 49- H*c  Duration  as  Useo 
So  That  A Txr»i£  Step  £>f  £■- /Hx/uutES  Can  /££■  j£/rD 
X/v  The  HE‘C-1  Apoc-papa 

- MoP  fitoot  Fact£>£.  CAbTvsrwEAJT  Fbc  Sacz/O  Shape  As  well  Ac 
Foe  Tae  Lessee  Lxfelxi\qoD  of  A SfuE/?e  Sts  cm  Ce\>tept/oc- 
Ov/EC.  A SMALLER  £a.SXN/  ) Cc£*  FSHONDX/U  jt  To  A LA  * I-  9i  Slmj 
( <io  sow*x.)  <»  0.90  C«ep4/ 


SPT  LLWAY CAPA  CUT  V 

- Pcdfxle  Op-  SfrLLWAW  : Cvor  To  Scale) 


SflLLWAV  C^A'-ecTTC/u  : ( AJar  To  Scale  ) 


WauSf  W 


N:tE  7:  Spxllv.'A'<  P,cg  EilE  -lc^es  WEit  AV/UoPFD  Taj  Tm£  Fx^lu 
as  W?*?£.  The  tow  Top  £aaa  Elcvattjaj  /Vvq  The 

LprtLWAV  0 p Fa;  r ,V6-  £ 7>i  r*K  I o aj  i . 
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£A/A  f/\rfTT  Y TM-Slf  ~TT  >a/ 

LfiPci  ^cfOu  >;o£  JV\M 
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Engineers  • Geologists  • Planner; 
Environmental  Specialists 


- Assume  That  The  Flow  Coajttol  Sfctxom  Ts  Locates  @ 
SecttoaJ  ® As  Smowm  Oa/  SMPfr  <o  w/  yc  = Critical  GpptA)  Aaju 
Y«n  = /VUUx/vt.wAA  CrsFavoTtL  Depth  AfiJ'jE  -SPricwAY  Cae^r  Par;*  T> 

Em  aANK/VIFUT  OVF^TOPPXA/G-  ~ 2.1  Fr  . 

EajF&GV  6auA/oce.  derwEFA/  Q)  AaJQ  (2;  : 

Yrv,  + /z5  + z,  = Vc  + Vr-  f + WL  OffI,  4640 

T = /?esF<€vor/C  Velocity  ~ <G>  fps  ; 

T,~  Chawnel  Ele^ atxim  @ (L)  T (O  Ft  -t 
TTC  = C.4  ITZCAL  VELOCITY  Xm  FPi  ; 

- ChAajajFL  Elfvatiom  @ Taj  Ft  ; 

(4l-  Mfao  Loss  £e twfev  CP  A/vo  ~ O pt 

2.,-T,  * O dSecrrcws  0)  A/ud  di  Aae  Close  F/oquc-h  Together 
Such  That  AElpvAttoaj  * o ) 

= 2.1ft  * '(tf  ~"Vz5 
Stmcc.  The  CarTTCAt  Sfcticyj  Xs,  ^ectamglla^  r<u  Shapf, 

-\T  L 

c /z^  = Yc/Z  £ /3 , 4:-  ;4  i) 

2,1  FT-.  Vt+  “Vzo  = Yc*  V*  = -/2  Tc 

mJ 

Yc  * I.  Sft 

Xx/Oce  Y c^I  Spt  ->  Ac  - 20  Yc  ^ (ZiOO-s)  * 3crr2_ 

v<_  *=  >j  ( Yt/2  ) * vR  Yc  tJC?’-2  ^srt'  ) ( I i) 

( *7.tr« 

.*.  G\wcnv  Of  OPrtiWA'f  = QsAtrt  <*  (’C.rrO^li-*^  - 214  cfs 

210  crs 


WHf<£ 


Sxoce 


4 


SUBJECT 


f W/\  :.AFF7V  XMlPFt'TT^M 
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- Check  Tj  See  Tf  CkI*xcal  Depth  Does  tirorau.  (z  (z, 


CmamajEl  Slope  i)S  £>f  2.4  0/j  C^Meer  C=  ) 

Critical  OloPe  Ti  Dfrr.vrc  £y  /ViamavTajol  to-: 


/ ^ in.  ' x 

C.  TTTjp'i  j 


(cef  PQs  M 2 ) 


Wri^C 


Cl-  Chaaja jec  /Ccsj&h aje;_  Cofeeicieajt  ~ 

CflFLi)  Fjt  7va\Tf  Foe.  EaPTH  C.HAAjruec 1 • 

. / 

C S»r£r  7 4,  /AajD  AC  " MyopAjlIC  £aato$ 

~ A'/^  '^n/(.'C4l.r.  i.s)  ~ l.£S  ft 


0.Q2E 
trc  ^ 7.  j r/°T 

__  P'CO w AK? 

~ ~YjTrrT5'rrl- z r c i t] c 


r c«.02s)(7.g)  / a/,1  z 

Fo  L ’J  ^ 0.^2%  <2.4 


—V  CfJlTTCAL  DcpTM  CcUTf  LLS  Q SfCTTCW  (I, 


NoteS:  IF  The  EMeAwtA’Cior  Wac  Actually  level  Anc  Ar  fiesr-.A/  EC  // 2o-> 
Yr»  ~ 4 ft  =>  Yc  * 2.1*1  pr  =>  -LTtte  Y 1 FPS  . Tuf^EFokE, 

Ac*  20  C2m^  * 52.4  ft*  T>  GL=Acxc  * ( 52.4  «-0 C 4.’ r<>: ) 

Q.  55  SCO  cfc  f AbjuwiAJGr  Thc.  Spillway  fir^xiioe  Will  £e 

Walmed  Away).  If  The  Spillway  Capacity  Actually  waj 
■^ScCJcFi  =>  The  FacUlT ty  CjllQ  Aclom-viui^tE  A Floub  Taj 
Eyless  C.F  TsYl  3F  The  P/WF  (Clawa*y  r/vPvr/3LT/»vr  Cmf* tr-,  , S-F£.t  i4). 

SfILL */AV  CATT M Cr  CO  CV  E_ 

Cov\ho-EO  XisjTcpcM^llY  £y  MFC-/  \/XA  Th£  TeAP  £2crDAC_ 
ftATi,\jG-  Colve  do^TZsje,  6A_ro  Oaj  The  Spillway  Gec^ert-i 

A;  fVfiF*TFQ  Oaj  -Mppr  i , The  TpAPexorDAt  gaorTMe 

Cauvlatti;  Critical  Coajt eoL  Dxsc h Av&fi  Xnj  A Way 
Sr.MiuAt  That  Cot  live  a 0/\y  Sheet  7 (See  So/VMAr-  r 
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CONSULTANTS,  1 

Engineers  • Geologists  • Planner' 
Environmental  Specialists 


AA.TLf  TA D „ E M e A M F /vi FA JT  r ULVFi ?T  £A TX a/ £_  FU <fVE 
- CuLYFPl  TwlET  ^ 2.S  FT  (bEPTi-i)  < 2.0  ft  £ W i L7  n ) 

£ C£  TA  AJ6-  U LA  £ AIaso/OCT  O^E  AJXAJ6  { AlF.JS^'fOy 

CuLVFYT  0OTL.eT  =>  F( =Pc#TE£j  To  4 jFr  bxAMETEfZ 

Pt.pe  . WoweVE/t,  Cn>  The-  oAy  Of 
X>jsPecrr cw  The  Outlet  Was  Su£ae^oFC 
WrtH  K/a.te*’  , Due  To  The  Accjaa^^attzki 
Of  AejuT  5 1 Ft  Or  SeLT^fur  Taj  The 
Culvert  Awes  Fy:t  Chawajel.  Thus 
A c c u /Vi u l a ti oaj  Of  2 F02  a evu r Js  i^e^vtEl 

To  fie  ,4  CO/V\/MC*J  OcCijPZ  fAJCE  w/  AC'iCTWc 

bowe  Z,\ireea:e^7L'( . 


SriutE  The  Actual  Culveft  Outlet  OFeiotaje  5r7_&  T< 

FioT  fcoovAJkJ,  Awn  L)oE  To  The  LafgE  5EC>lMSfJT  Acc  j/aulAtjoai  c 

WhXLH  Co/OSTA  foT  I_V  Cose*  Mo£T  £f  THE  OuTLET  QAE.VLtiO- , 

TaE  PeAFJC/A  AMCe  Of  T m E CoTuET  WTul.  6.E  Asso^fi  To  l;E 
(<CfPESFAJTFii  fly  The  P&AFOKMAfJCE  ir  A,  5,  T Fr  * 2.£Fr 
f<EcTAAJ(}  ULAF  OrF.Vrvo-. 

CuLVjF«i.T  £,  r£Cfi>\  it  6 FS  A£r  Coajt  a:  o -L.  f l £y  Fxt<(e^  e 
T-clet  0,^  Tte  Outlet  Cf  The  Cul uE/fr.  Ci r,5-2-  Caj 

SywM  Facto*  * As  Oosl - 5 ecti  owal  A<ls./\ 

*u.uc-«i  aje«  : y ~l  -fe;  A/j^  Fwt*amc£  Co/ui: r ttoms  Of  T-e  Culver  t 
tAAriEL  y A*  Well  As  He, a & w.ATE/t  A/J a TailwatF/c.  L EvEi.s, 
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Engineers  • Geologists  • Planner; 
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Taol^t  Corumv:Di_  £>r£c.H  AK6-E.S  Ae.e  XajDE  PStT-i  D c T OF  TAZUWA-rrF 

Depth  , /And  Ate  Co  ajte  opted  Headwater  L smel  Aajd 
EtoreAwce-  GectAiETiev.  Fo t *Vd  C Headwater  7b  Culve,-'- 

ibiEpr/4  ^atto)  < 1-2  , The  iDx5Q-).Ak<Je  Equat r caj  T£  *. 

Q.=  ^3  C<3  6 H q H CczHsrrrcT  Xc  Flc.-jj 


WRX£_£  Cl  - DTSCH  iE  Taj  CF£  ; C&  - Faj  i CsmSTPZL  TT ZtJ  CzEEFTCZCuT 
«=•  0.^1  C~<2^Al?F  Eboxo  EfcTtfA  uc~  ) t 6-  WrorM  df  CuuvxVr 
— i.'oft  H-  P&AiiwAT£,e  Dfpt^  Aeo-JE  T-ulet  T/j^pat 

E lEvatio/j  of  1135.0ft  , Amo  ^ r 22.2  ft /:f^, 

*->(Fsn>iATCo  , 5Sf  surer  2) 


FoiC  H/0  > 1 1 2- 


&=  C.h  fib  JITTm-ChD^ 

V/AE(«e  GL,  £,2  ,/Aiul  M Ahe  As  tPro>iE  , b-  Defth  Or  Culvert  - 2.5 pt  ; 

Anb  C*r  CourEACTro/u  CieFrrcxevT  = o. t>  ^<auA«e- F&afi,  EHtpaaoce) 


IwCit/vi^Txaru  OflT/MjjEB  i-/*o/v\  : Qpfaj  CfA/m)£l  Flow  6t  F At.  Hf/udEk'Doiu 
A\ac/Mtu,aiu  i^jslishta)^  Cs.;  I/uc. , Ajtvj  V6(?ir/  Alfw  Yo<ek  . I9C»Cs 


Xni_ET  CowtEOL  H-OvVS  : 


£l£VATTcM 

Or) 

H 

^T) 

u/o 

(Wrr) 

a 

(CPS) 

1135.0 

O 

0 

O 

|I3(..  c 

/ 

0.4 

10 

U31  o 

2 

0.£ 

20 

1123  2 

*2 

/•  2 

40 

II3M3 

4 

l.(o 

(oO 

1140.0 

f 

2.0 

• 

10 

IMI  0 

6 

2.4 

2o 

(Pi  203  ) 


EsevAmw 

,-  . 

M 

.<«■) 

W/5 

T'l 

a 

grp 

1 

1142.0 

7 

2-S 

ac 

1 143.0 

8 

3-2 

3 0 

1 144. a 

4 

3.; 

100 

114  5.0 

10 

4.0 

K>5 

1 1 40  0 

II 

4.4 

I/O 

It  4 1 o 

12- 

4,5 

//o- 

114  3 .0 

11 

i.2 

120 
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CONSULTANTS,  1 

Engineers  • Geologists  • Planners 
Environmental  Specialists 


■—  CofuGT  CoiUT4-Oi — ibrsC'-n  Ak.5  E S A- 1?  E Esf^Fcx  ALLY  COEFciOCEt'OT  C K, 

Tajlwat fa5  Level  , Aloa-’c-  Wzth  All.  Qth£/€.  C/t/'-i  acte/oo'  r\.  . 

Or  The  Hfpzfl  . Ootle  y C^^tpol  5a/u  Cc.  lV.  Tf 

W >0.75  b , With  br  lch/af  u ftz/vco  6y  Xtt  F elatij^sfip 

To  f-HV  X»tj  TfiE  Fquattsm  &Elcw: 

, r I 21  nlL  ~1  o ^ 

I4W  = L I + <Le  + c*-«  J 2.5  a1  + T \a/  - L-o 

WweFE  Hw  = Watfa  Surface  Flfvatxo/u  (2-  X/ULFr  Xaj  Fr;  = 
EajTJ?  AHC£  Less  CceEFTCXEiOT  ~ 0- A ( Wj&Jcjiv'Atxs  § 3o*-7S*  To  C^vreT, 
Sfc  «IEP  6plcw  V*  A ~ 0.02.0  (Freu  t jt.va’e)  • A=  7 5 ft 7 . 

PL3VAHF-A  _ TS>  „ / 

/^=  ^eier'WfiTf^e  ~ /L?***  2 s*+-$J  0.(*3  £T  ^ Cr 
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APPENDIX  E 
GEOLOGY 


Geology 


The  Upper  Donohoe  Dam  is  located  in  the  Pittsburgh 
Plateau  Section  of  the  Appalachian  Plateaus  Physiographic 
Province.  The  Pittsburgh  Plateau  Section  is  characterized 
by  flat-lying  to  gently  folded  sedimentary  rock  strata  of 
Pennsylvanian  age.  Major  structural  axes  trend  from  south- 
west to  northeast  with  flanking  strata  dipping  northwest  and 
southeast.  The  amplitude  of  folding  in  this  section  is 
quite  low,  consequently,  surface  expression  of  the  major 
structures  is  not  evident. 

Structurally,  the  Upper  Donohoe  Dam  is  located  midway 
between  the  Greensburg  syncline  to  the  northwest  and  the 
Fayette  anticline  to  the  southeast.  The  axial  trace  of 
these  two  structures  are  nearly  parallel  and  trend  N45°  to 
50 °E . Each  of  these  structures  is  doubly  plunging  adjacent 
to  the  site.  The  Greensburg  syncline  forms  an  elongated 
structural  basin  west  of  the  site,  whereas  the  Fayette 
anticline  forms  an  elongated  dome  on  its  axis  to  the  east. 

In  the  immediate  vicinity  of  the  dam,  bedrock  generally 
strikes  N40°  to  45°E  and  dips  to  the  northwest  at  approxi- 
mately 350  feet  per  mile  or  about  3 to  4 degrees. 

The  dam  and  reservoir  are  located  on  sedimentary  rock 
strata  of  the  Conemaugh  Group  of  Pennsylvanian  age.  Based 
on  published  data,  the  bedrock  underlying  the  dam  consists 
of  those  members  of  the  Conemaugh  Group  which  generally  lie 
approximately  320  to  350  feet  below  the  base  of  the  Pittsburgh 
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Coal.  The  generalized  stratigraphic  column  for  this  area 
indicates  the  Saltsburg  sandstone  is  to  be  expected  in  this 
interval . 


In  1978,  a subsurface  investigation  of  the  existing 
embankment  and  underlying  foundation  was  conducted  to 
evaluate  the  structure  and  develop  rehabilitation  design 
parameters.  A total  of  six  test  borings  were  drilled  on  and 
downstream  of  the  existing  embankment.  All  of  the  borings 
sampled  at  least  25  feet  of  bedrock.  A medium  to  moderately 
massive  sandstone  was  encountered  in  all  the  test  borings. 
This  sandstone  was  incorrectly  identified  as  the  Morgantown 
sandstone  which  occurs  well  above  elevation  1200  in  the 
immediate  vicinity  of  the  site.  The  sandstone  underlying 
the  embankment  is  most  likely  the  Saltsburg  sandstone.  The 
subsequent  analysis  performed  by  the  consultant,  however, 
remains  the  same  since  the  prominent  sandstone  members  of 
the  Conemaugh  Formation  share  common  characteristics.  The 
following  excerpt  is  taken  from  the  consultant's  report. 

"The  foundation  (natural)  soils  on  which  the 
embankment  fill  has  been  placed  consist  of  a relatively 
thin  (average  thickness  6 feet)  layer  of  residual 
soils.  These  residual  soils  have  been  formed  by  the 
in-place  weathering  of  the  underlying  bedrock  and 
reflect  both  their  lithology  and  fabric.  The  founda- 
tion soils  vary  in  consistency  from  stiff  to  very  stiff 
which  indicates  low  consolidation,  moderate  shear 
strength  properties  and  in-situ  low  permeabilities. 

The  surface  of  bedrock  slopes  at  approximately  the 
same  rate  as  the  natural  ground  surface.  Litholog- 
ically, the  rock  sampled  in  the  test  borings  consists 
of  fine  to  medium  grained  sandstones  separated  by  5 to 
7 feet  thick  layers  of  claystone  and  clayey  shales. 
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The  top  5 to  10  feet  of  bedrock  strata  exhibited  exten- 
sive leaching  and  water  staining,  reflecting  the  long 
and  continuous  movement  of  water." 


"Subsurface  Exploration  and  Geotechnical  Engineering 
Investigation,  Upper  Dam  and  Twin  Lakes  Park,  Westmoreland 
County,  Pennsylvania,"  prepared  by  Geo-Mechanics,  Inc., 
for  the  Westmoreland  County,  Department  of  Parks  and 
Recreation,  Greensburg,  Pennsylvania,  September  1978. 

2 

"Geologic  Atlas  of  the  United  States,  Latrobe  Folio, 
Pennsylvania,"  U.  S.  Geological  Survey,  No.  110,  1904. 

"^"Mineral  Resources  of  the  Greensburg  Quadrangle,  Westmoreland 
County,  Pennsylvania,"  M.  E.  Johnson,  Topographic  and 
Geologic  Survey,  Atlas  37,  Harrisburg,  Pennsylvania,  1925. 
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